Nowadays preserving nature, recycling or reusing materials are good policies. Around ten million tires are put out by year in Brazil, and it is not known for how long they will remain in environment till their complete degradation. This research used tires to replace coal in ceramic processing. In this way it helps to protect environment, to reduce the consumption of mineral deposits and to save money. Results show that tire powder can replace coal to obtain ceramic material, using one percent of tire. Experiments were carried out using TA instruments SDT 2960, in air or nitrogen atmospheres, at heating rate of 10ºC/min., flow 120ml/min. TG/DTA curves of tire and coal have exothermic events at close temperatures between 450-600ºC. At range of temperatures clay have endothermic events.
Introduction
Minerals deposits are drainable, not renewable [1] , then they need to be used in a better way. If they can be replaced for different materials, it must be done. Nowadays some Brazilian ceramic industries are using about 1% of coal [2] to produce bricks. Industries are saving money because they reduce almost 40% of woods when they put together coal in ceramic body. This research investigated if tire powder can replace coal, because coal is an important source of energy, especially to carbon's chemistry. Rio de Janeiro state produced about 8 million/ton of common and ball clay [3] in 2001. If 10% of it was used to obtain bricks and tiles with 1% of coal, 8 thousand/ton would be consumed. Heat capacity of tire is 7,000 Kcal/Kg, which is bigger than coal's heat capacity; and three times wood. Chemistry composition of coal and tire are in table 1. Over ten million of used tires are put out each year, in Brazil [4] , they can be found on rivers, lagoons, grounds, and beaches, and can remain in the environment for very long time, becoming a serious problem. Tires can be recycling [5] , and they are made up from different materials and the main components are natural rubbers, styrene-butadiene rubber, poly-butadiene rubber, carbon black, oils and catalysts, so old tires can be used as a new source of hydrocarbons [6] , by recycling. Tire is a vital component of any national economy and in general, the automobile industry often accounts for a major percentage of tire production. The resolution number 238/99 of CONAMA (Comissão Nacional do Meio-Ambiente, Brazilian agency for environment) determines that in 2004 "for each tire made, one tire has to be recycled" [7] . Rio de Janeiro state has two main ceramic manufacturing centers [8] , Itaborai and Campos dos Goytacazes, and three other one, Paraíba do Sul, Volta Redonda and Baixada Fluminense [9] . All of them are in or near big cities, so recycling would be easier. The main objective of this paper is to know if tire can be used to make ceramic material, like brick, by using gravimetric and differential thermal analysis, predicting process conditions such as sintering temperature and heating rate.
Experimental

Clay, Tire, and Coal
The clay was dried at room temperature during one week, and mechanically separated. The material which passed in 250 mesh was used in analysis. The X-ray analysis from clay was carried out in a Rigaku-Thermoflex 2013. The clay is from Seropédica/RJ, which is ball clay with kaolinite and gibbsite.
The tire was a common type used in a popular car. It was milled until passing 250 mesh. The coal was commercial coal from a mine of Santa Catarina state. It was milled until passing 250 mesh.
Samples preparation
The samples with 2 g of clay were used to XRF analysis, and 40 g of clay to XRD, with ≈ 12 mg of clay and 5 mg of tire, and coal were to Thermal Analysis. Samples with 10 g of clay with 0 and 1% of tire were molded (6 x 2 x 0.5 cm 3 ) in a Carver press at room temperature and 200 Kgf/cm 2 .
X-Ray Diffraction and X-Ray Fluorescence
The XRD was carried out on Rigaku-Thermoflex, 2013, 40Kv, 30mA, Cu tube, Ni filter, and rate of 1º/min.
The XRF was carried out on Phillips, PW 2400, using Super Q software. The specimens had disc geometry, and sizes corrected for a 30 mm diameter, and were molded in a Carver press at room temperature and 3 ton.
TG/DTG/DTA/DSC measurements
Thermal behavior was measured in a TA Instruments SDT 2960 at heating rate of 10, 12, 14, 16 and 18ºC/min. in air atmosphere, over the temperature range from 25 to 800ºC or 1000ºC to TG and DTA for clay and composites, figures 2 and 3. TG/DTA curves of tire, figure 4, were performed at heating rate of 10ºC/min., air atmosphere and flow of 120 ml/min and over temperature range from 25 to 600ºC. DSC curves were carried out in a Mettler Toledo instruments, Star System, 822 model Demo Version, at heating rate 10ºC/min., in air atmosphere, from room temperature until 480ºC.
Determination Flexural Strength Testing (FST)
The samples of clay with 0 and 1% of tire were sintered in furnace in the temperatures of 800 and 900 ºC, at a heating rata of 10ºC/min in room atmosphere for 2h. Average of three samples were used to obtain Flexural Strength Testing (three points), apparent density, apparent porosity, water absorption, and lost of ignition.
Results and Discussion
The Table 1 shows chemical analysis of coal [10] and tire [11] . Both have hydrogen, carbon, and oxygen and can burning and have height heat capacity. The analysis of the clay by XRD, Fig. 1, shows Figure 2 shows TG curves for clay in air atmosphere, with three decomposition stages. Water loss (≈ 2%) in the first stage at 100ºC, the second at 280ºC loss of hydroxyl (≈ 1%) of gibbsite, and in the third decomposition range 480 to 550ºC, weight loss of hydroxyl of kaolinite and illite (≈ 10%) of pure clay. Clays with 1 and 3% of tires show the same decomposition but they have higher weight loss than pure clay. Lost of ignition of clays with tires are higher than pure clay at 1000ºC. Pure clay loss 15%, and clay with 1 and 3% of tire loser 17 and 18%, respectively. 
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Advanced Powder Technology IV Figure 3 shows DTA curves of pure clay and composites. All curves have the same events, the first at 280ºC, an endothermic event, loss of hydroxyl of gibbsite and the second loss of hydroxyl of kaolinite and illite. Curves of composite, with tire, show ∆H (deferential temperature) lower than pure clay, and it was understood like tire energy liberation during burn out. rubber and the last at 550ºC to carbon black. The DTA curve shows three exothermic events at 280, 480 and 550ºC, corroborating with TG curves. Figure 6 shows DTA analysis of coal and powder tire, both in air and nitrogen atmospheres. The exothermic events are intense in air atmosphere, and do not happen in N 2 atmosphere, if the curves are compared. Both coal and tire have same range of temperature for release energy, they burn out around temperature that clays produce a main endothermic event. Air atmosphere coal degradation is faster [12] . The data of water absorption, apparent density, and apparent porosity, lost of ignition, linear contraction, and modulus of rupture of samples of pure clay and clay with 1% of tire shows that tire can be used in ceramic filler, in Table 2 . At 800ºC the results are closing, but at 900ºC result of Flexural Strength Testing showed clay with tire was bigger. 
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Conclusion
Powder tire can replace coal to obtain ceramic material. Both of them supply energy at same temperature that clay consumes it. ∆H values obtained, for pure clay or with tire, are similar, and the weight loss between them indicates that is possible to use it without damaging the ceramic process. The results of clay with 1% of tire were almost the same for pure clay, so it can used to obtain ceramic manufactures.
